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ABSTRACT 

Two new species and a new genus of large mussels from oil 
northern New Zealand an* described. Batlu/iuodioln s tungarou 
new species from seeps i presumably methane-riel 0 oil Cape 
Turnagain and ('apt* Kidnappers at 920 1205 in. and Qgwj- 
iklfis gludius new genus and new species from acti\e subma- 
rine volcanoes on the southern kermadec Ridge at 210-755 
in. Cigautidu.s gliidhi s is anatomically closer to the small, wood- 
associated species of Idas |ellre\s. 1S70. than to anv of the 
large mussels currently known from hydrothermal vents or 
seeps. \ poKchaetr ol the genus Brunt hipohfiioc tVttiboue. 
1954. was found within the mantle ca\it\ of even specimen of 
Gixfintida s Radius 


INTRODUCTION 

Following tin* discoxen ol a imniber ol species oflarge 
mussels associated with seeps and h\ drotliernial vents 
from the eastern Pacific, Japan. Fiji. the Caribbean, the 
(hill ol Mexico, and the Mid Atlantic Bulge Kenk and 
Wilson, I9S5; Cosel et ah, 1994; Ilashimoto and Okn- 
tani. 1994; and references therein), examples of a related 
species were obtained In commercial fishing al two sites 
oil the east coast ol the North Island of New Zealand 
Lewis and Marshall. 199b) Figure IS . This mussel, 
here referred to as tin* genus Bathifiuodiolus kenk and 
Wilson, 19S5. occurs on slope ridges landward ol the 
aceretionan prism of tin* convergent Pacific- \nstralian 
plate. 

\ second, much larger species was obtained subse- 
quently In dredging during sunevs of actixe suhmariiu* 
volcanoes present along tin* southern Kermadec* \rc* oil 
northeastern North Island Parson and Wright. 1999; 
Wright, 1994, 1997; de Roude et al. 290! and relei- 
ences therein) h\ the National Institute of Water and 
\tmospheric Research, Wellington Figure \2 ] . 

Institutional abbrex iations used in tin* t(*\t are: 
MN1IN Museum National cl llistoire Nalnrelle. Paris. 
N.MNZ, Museum ol New Zealand Te Papa Tongarewa. 


Wellington; NIWA. National Institute* ol Water and At- 
mospheric Research, Wellington. 

SYSTEM AT K AS 

Snperlainilx Mxtiloidea Rafiuesque. ISIS 

Fin i iil\ Mvtilidae Rafiii(*s(]iie. ISIS 

Cemis Batlujiuodiolus Kenk and Wilson. 19S5 

Batlujniodiolns K< -i i k and Wilson. 19S5: 255. Type species h\ 
original designation): Bathifiuodiolus thrnnophilus kenk 
and Wilson, 1955: Recent Calapagos Kilt. 

Bathifiuodiolus tuiunima new species 
Figures 1 13. 15-4 5, Table I 

all. Bathifiuodiolus sp Lewis and Marshall. 199b: 153; 156. 
fig. 4. 157 

Bathifiuodiolus sp. ( ,'osel and ( )lu 1995: 655. 

Bathifiuodiolus sp II -Cosel. 2992: table l 

Description: Shell large, up to almost 200 nun long, 

elongate, somewhat adulilorm, rather thick and solid, ex- 
ternally with well-developed, irregular growth lines; dull- 
whitish beneath periostraemn; internally nacreous-ixon. 
R(*aks subterminal, at about one-seventh total sbc*ll 
length in adults: umbonrs yen broad. Ilatt(*ned. Height 
gradually increasing posteriorly, markedly curved dorso- 
\ c *nt rally . most inllated at about mid-length, equixalxe. 
length/height ratio 2.5-3. 2. Fexv specimens someyvhat 
twisted. Anterior part short, rat 1 ic*r narrow. protruding 
nose-like* anteriorly; anterior margin narrow l\ but exenlv 
round(*d; yentral margin markedly concay e over anterior 
ball. Posterior margin evenly rounded xentralix. com ex 
dorsalk: jiostero-dorsal angulation wclFdefiued. round- 
ed. situated abnye posterior adductor scar, close to pos- 
terior margin. Prodissoconcli niiknowu. P(*riostracum 
thick, bal’d, dark brown, smooth, glossy to somewhat 
dull, no prriostracal hairs ibx.ssal endplates of other 
spc*cim(*ns scattered oxervalxes 1 . Hinge* (adults tooth- 
less, anterior hinge margin yyeakly protruding \entrall\. 
Ligament opislhodetic. yen strong, extending oyer 
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Figures 1-*"). B(illnfiito<holtis lan^aroa new species llolotvpe M.idden H;ini i i sliell length nun \\I\X \1 1)S2S4 L 

I'xtenoi .uni interior ol rnjit \al\e ii. I. Interim and exterior ol lelt \al\e 5. I )ors,il view 


R. von Cosel ami R. \ Marshall. 2002 
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Figures (>-}), Ralltijiitodiohi s tan^n'oa new sprues, (L 7. Rarat\pr S. Madden Rosin she]] length 1105 min. \M\Z M.I5S227 
S Interior and interior of right \al\r. S, 0. Raratvpr 5. Lape Kidnappers shell length 107. S nnn. \ \ 1 \ Z \1 I 17S0O L Lateral 
and nMitjne \ central \ i< of interior ol right \al\r. with nmsrlr scars and pallia! line highlighted. 
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Ip dd 

Hmirrs 10-1 I. Hatiitfmodu)! f/s tangiroa new species .md Cignthdns ^jndm s new species, hall' schematic drawings. 10, 11 . Hatln/- 
nuvlufltts Uiwumm parahpe 3. oil ( ape kidnappers shell length 137. S mm WIN/ M l I7S00 V 10. Sketches of loot-I>\ssus retractor 
coinplev in lell aler.i 10 and dorsal II view and it s situation in tin* shell 1 2. Hafhtfnunluilus fanfaron, paralvpe 3. oil ( 'apt* Kidnappers 
i M\ll\ Interior ol li^lit \al\e, showing iimsele sears and pallial line 13. llatliif modiolus tanginta. parahpe I, 
Ln^th In !) iiiiii. \\1\/.\| I3S22i S I )orsalh opened stomach scale har 5 min'. 1 I. (dgmfitlas 'jjndin s. 

paiahpr 3. Hnmhle \ shell length 2- 1.3 mm WIN/. \) 1310SS3 I )orsalh opened stomach scale har 5 mm hi<4. he^iiinini; ol 


shell length U>| 
Madden Basin s 


intestinal <*roo\e; dd. driest i\i di\ erhcnla duct entrance i<^. intestinal groove : Ip. lell pouch 


Dpi Kiel is 1 


H. von Co.se *1 ami IV V Marshall, 2003 
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Figures 15-17. Batln/nunliolu s tan^arod nru sprtics 15, 10. Puratvpe 3. ( ape kidnappers Tell length 107. S nun. WIN/ 
Ml 17590 3 15. Ventral view ol anterior e nd. showing thin, transverse part of inner mantle' fold and ventrallv grooved loot Hi. 
Ventral view ol posterior end. showing v alv ular siphonal membrane (arrow) without median papilla 17. Parutvpe 0. C aipe kidnappers 
si mil length 100 mm. \\1\Z M 117S90 0) \ mitral view ol anterior end. showing labial palps (arrows) 


about five-sixths ol postern-dorsal margin in limit ol pos- 
tcro-dorsal corner, and ending abrnptK posteriorlv: lig- 
ament plate weakk to strongh convex Subligamental 
shell ridge well dev (doped, in some specimens div ided 
into a seeondarv ridge that extends lroin under umbo 
for about a third ol ligament length; primarv ridge rx- 
tending posteriorlv behind umbo, between ligament and 
seeondarv ridge, and becoming obsolete shortlv before 
posterior end ol ligament (visible* onlv I mm ventral per- 
spective). \dductor sears well defined. Anterior adduc- 
tor sear short, situated just in Iront ol umbo. Posterior 
adduc tor scar rather large*, more or less rounded, united 
with must posterior sear of posterior pedal and bvxsus 
retractor muscle complex; anterior sear of this complex 
well separated, verv long and itself div ided into isolated 
impressions, extending posteriorlv from under middle of 
ligament, \uterior bvssus retractor muscle sc*ar situated 
dt*ep under beak on anterior part ol nmbonal eavitv (vis- 
ible onlv from ventral perspective*). Pallia] line* curving 
parallel to ventral margin. 

\natomv: Cteuidia long, narrow, about 75 r r ol shell 

length 125 mm long and 13 mm wide in 137 mm spec- 
imen), outer and inner demibrunchs of equal length, fil- 
aments broad and fleshv, food-groove not detected 
iprobablv because of poor fixation'. Ascending lamellae 
of outer demibranch anteriorlv lust'd to inauth* lor a 
veiv short distance, those* of inner demibranch fused to 
visceral mass. \<> muscular longitudinal ridges on niantlt* 
and visceral mass when* dorsal edges of the ascending 
lamellae attach nor connection bars between free edges 
and gill axes. Inner mantle folds separate* along entire 
ventral margin length Irom anterior adduc tor to poste- 
rior margin: edges slightlv frilled over most ol length. 


more undulate along posterior 30-50 mm; terminating 
anteriorlv over anterior adductor, folded back directk 
onto muscle and continuing over it as a thin, delicate, 
inconspicuous membrane. Valvular siphonal membrane* 
short and thin, without median papilla. Foot -bvssus re- 
tractor muscle* complex moderatclv elongate; anterior re- 
tractor rather short, verv broad, inserted in anterior part 
ol long nmbonal eavitv, most anterior point under beaks 
(larval shell) Posterior bvssus retractor comprising sev- 
eral diverging muscle bundles with common base at bast* 
ol bvssus; anterior part comprising 3 bundles attached 
to verv long sear at about middle ol valves, at about a 
right angle* (most anterior bundle) and about 50 and 30 
to longitudinal shell avis (second and third bundle*); pos- 
terior part consisting of 1-5 bundles passing towards 2 
attachment points, most posterior bundle just before 
posterior adductor. Posterior loot retractor long and 
thin, arising Irom anterior side of base ol loot behind 
base of anterior retractor muscles, passing parallel to 
longitudinal shell axis towards anterior bundle* of pos- 
terior bvssus retractor, them bent dorsallv to attachment 
point, win* re closelv apprrssecl to anterior bundle of pos- 
terior bvssus retrac tor. Foot relutivek small, 35 mm long 
bvssal orifice* included 1 in a specimen of 137 mm shell 
length. Two pairs ol labial palps present, anterior pair 
relativelv small, posterior pair long and narrow Iv trian- 
gular i respect iv ek 7 mm and 12-13 mm long in a 130 
mm specimen). Intestinal tract narrow. Stomach situated 
just behind middle of anterior hall* of shell length, sim- 
ple. thin-walled, anterior chamber ill defined, posterior 
chamber longer. Diverticular entrances 13, 7 in anterior 
chamber, and 3 in posterior chamber. Depression on 
posterior left side corresponds to lelt pouch. Midgut 



Page 30 


TIIK WITH A T S, \ol. 117. No. 2 



miming pnsteriork straight and medialk from (la* stom- 
ach. under \entricle and entering xentricle just in Iront 
oi ostia, without an\ loop or (‘lino: hehind heart, intes- 
tine passing oxer posterior adductor and xentrallx on its 

Tabic 1. IUilhifinodiohis tan^firod new species. Slieil mea- 
snreim nts nine and proportions. Paralxpes 5. 5 and ft Ironi 
oil (.ape kidnappers, others Irom txpe loeahtx 

I .eiigth 


kriigth Height 

Tmmditx 

height 

Specimen 

100.0 

71 1 

01. 2 

2.00 

1 lolotx pc WIN/ 

177 0 

5S 0 

5( ) 0 

5 05 

Paiatxpe 1 

\l\ll\ 

171 0 

5S 0 

52,5 

2 05 

Paiatxpe 2 

WIN/ 

107 S 

52 0 

55 0 

5 10 

Bar.itxpe 5 

WIN/ 

102 0 

02 0 

too 

2(0 

Paiatxpe 1 

WIN/ 

101 0 

05 0 

50 7 

2,5 1 

Par.it xpe 5 

MNIIN 

100.0 

50 0 

52 0 

2 S5 

Paiatxpe 0 

NMNZ 

1 IS. 5 

55 S 

15 5 

2 70 

Paiatxpe 7 

N \ 1 N / 

t 10-5 

II 0 

>7 1 

2 00 

Paiatxpe S 

N \ 1 NZ 

105.0 

>S 0 

517 

2 07 

Par.itxpe 0 

N \ 1 N / 

101.7 

10 5 

^o.s 

2 51 

Paiatxpe 10 WIN/ 


posterior side; anus at mid-diameter oi posterior adduc- 
tor. Heart rather broad, situated in the posterior I Kill ol 
shell length, anterior exlremitx ol \entricle at mid-shell 
manth* length. Auricles long, (used pnsteriork just m 
Iront ol the posterior adductor, and stretching out for- 
ward in narrow lobes to the anterior bundle ol tin* pos- 
terior ret raelor. 

Txpe Material: llolotype pair NMNZ M.I5S2S-1. 

and S paratxpes 0 pairs NMNZ M 1 5S227. 1 pair \l\\ \ 
PI2UI, I pair M\ I IN from (\pe localilv alixe, 2b Max 
2001. KYTxsmw Yikim. [ semi-pelagic “orange ronghx” 
traxxl that aecidrntalh engaged bottom', presented In S. 
Honker. Paratxpes: Soutli Uitchie Bank, Slv ol (Jape 1 Kid 
nappers. North Island New /(‘aland. 10 00. S' S, 
] 7S 1 0.0' K. alixe. 1170 m, lOOd, KY Sw Mnmkxi 
i semi-pelagic "orange ronghx traxxl that aecidentalk en- 
gag(*d bottom , leg. \l. Briar (paratx pes 3 and 0. pairs. 
WIN / M I I7S0O; paiatxpe 5, pair, MNIIN 

Txpe Localitx (Figure IS): South side ol Madden 

Basin, oil ( ’ape Tuniagain. (‘astern coast ol North Island. 
New /(‘aland. 10 20,10'S. 170.5S.I3' K, 020-1 205 m. 
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Distribution (Figure 1 -S ) : Off southeastern North Is- 

land. New Zealand. Ii \ n oj; at 920 1205 in. 

Biotope: On hard bottom on the slope ridges land- 

ward ol the aceretinnarv prism ol tin* convergent Raeilic- 
\ustraliaii plate*. when* plumes ol sonar-relleeti\ e water. 
j>resumal)l\ rich in liulroearbons. rise from the seabed 
lor details, see Lewis and Marshall. 1 00b' (Figure IV. 
Me presume that tin 1 mussels I i\ e at these emission sites 
and are nourished b\ mcthaiie*-metnl>oli/.iug snnbiotie 
bacteria enneeutrated in their enlarged gills ((liildivss 
et ah, lOSb, Fisher et ah. 10S7: !5i n i lie li I f < *, 1001: llio et 
ah, 1 002; and ivlerences therein) 

Flvmologv: Named alter the Maori sea god I'nngtiroti. 

Keinnrks: Bathipnodiohi v (angama is strongk char- 

acterize *d b\ its markedh curveal shell and distinctiv eh 
elongate-eimeileu’m outline: no other specie's has this 
shape 1 . Bathipnodiohis hcckcrac (aistalson et ah. 100S. 
from tin 1 (hill ol Mexico, is ol similar si/e range* but 
more slender and less curved. with thinner-walled \al\es. 
Bathipnodiohi s boomerang ( osel and ()lu. I00S. Irom 
the Barbados Accretionarv Prism, is thinner-walle-d, 
more elongate 1 , and considerabk larm*r. Bathipnodiohis 
hmior (’osel c*t ah. 1001 (Lau Basin and North Fiji 
Basin)./) pntcoscrpnitis ( 'osel et ah, 1001 Mid-Atlantic 
Ridged, and B marisindiens llashimoto. 2001 i Rodri- 
guez Triple function), arc* shorter and stouter than B. 
taugaroa. with a markedly broader anterior margin. 
Bathipnodiohis ihildrcssi (histalson e*t ah, 100S Irom 
tin* Chill ol Mexico lias the* cimeilorm shape ol B tan- 
garoa, but is muc h shorter with almost terminal umbo- 
nes. 

Bathipnodiohis taugaroa clillers Irom Bathipnodiohis 
species lor which anatomv is known in that the inner 
mantle lold is much thinner, more delicate, and less con- 
spicuous where it extends transversallv over the anterior 
adductor. Bathipnodiohis taugaroa dillers lurther Irom 
all species other than the 1 group comprising B. t'hildrc.ssi. 
B. platifmus llashimoto and Okntani, 1004, B mauri- 
tanieus Ooxch 2002, and an uudeseribed xpe*cie.x Irom 
Barbados (currently rnuku' stud\ b\ R.v.O. 1>\ its mill 
ti-bnudle loot-bvssus-ivtractor complex The post(*rior 
retractor in B taugaroa, however is muc h longer than 
the anterior one. rather than rice versa as in B ehildri'ssi 
(see (histalson et ah, 100S: 77. fie 13) and the* unde 
scribed species Irom Barbados (condition unknown in B 
platifmus and B nianritauieu . s \uolher common lea 

ture ol B child rcssi. th(* unck'seribed Barbados species, 
and B taugaroa is the* lack ol a papilla in the middle ol 
the posterior ol the valvular siphonal membrane Thus 
B taugaroa cannot In* assigned to am ol the lour inlor- 
mal subgroups ol Bathipnodiohis dclincd b\ ( (osel 
(2002), speeifiealb the B. thcnnophihis group (one spe- 
cies), the B hrerior gremp (fi\e species), the B lu'ekn v/e 
group (two species) and the B chihhvssi i^mup lour 
species) 

( )l the II specinnMis i‘xamiiu‘cl. one length 177.0 
mm paratvpe MNIINt contained a polvcliaete worm ol 


the neinis Branchipolipioc P(*ttibone, 19S4 ( 1 c » n <j;t h 32.5 
mm), which was situated in the mantle cavity abo\e the 
b\ ssns. 

Cilia nl idas new genus 

Tvpc Species: Cigant Idas gjadiw s new species: Re- 

cent, New Zealand. 

Diagnosis: Shells attaining \er\ large 1 size (length up 

to 31b mm , extremeh slender. Umbones at about 209? 
ol total shell length. |ii\euiles (<5 mm) with periostracal 
bristles. Animal with ve*iA long, rather narrow, lleshv ete- 
nidia. Inner mantk 1 folds entireh separate, terminating 
anteriorh o\er anterior adductor, edges frilled along pos- 
terior 3/ 1 ol shell length. No valvular siphonal mem- 
brane. Inner mantle I olds lx ‘low posterior adductor with 
a deep clelt between left and right mantk 1 lobes. Foot 
very small, anterior retractor inserting on shell directk 
above anterior adductor, well in front ol umboual ca\ it\. 
both muscles lorming a common scar. 

Kemnrks: The large size and biotope 1 ol Cigantidas 

gladius invites immediate 1 comparison with large* mussels 
ol the genus Bathipnodiohi s, irom all ol which, however, 
it clillers In the absence 1 ol a well-developed valvular 
siphonal membrane at tin* posterior end, and the ab- 
sence ol a continuation ol the 1 inner mantle* fold across 
tin* anterior adductor Irom oik 1 valve to the other. More- 
over, unlike Bathipnodiohis species, the attachment 
point ol the anterior retractor is not situated somewhere 
within the 1 umbonal cavitv but well in front ol it, on the 
narrow anterior part of the valves close to the antero- 
dorsal margin. In Bathipnodiohi s, the anterior adductor 
and retractor muscles an* situated c lose together at their 
attachment point, especialh in species with terminal um- 
bones, but remain well separated through onlogem 
'Figure 1 It); see also ('osel et ah, 1999: figs. 12. 13, 22, 
59, bO, bl In Cigantidas gladius both muscles an* in 
contact at their insertion point and form a common scar. 
Verv \oung specimens of C. gladius have periostracal 
hristh*s on the* postero-dorsal part, whereas these 1 have 
never been recorded Irom Bathipnodiohis specie's at am 
stage 1 ol growth (e.g. CoscI et ah. 1994: llashimoto and 
Okntani. 1994 ( (osel and ( Hu. I99S; ( (osel et ah, 1999). 

The attachment point ol the* anterior retractor in verv 
voimg specimens ol O gitalin s ( <5 mm) is in the* um- 
bonal eavitv as in adult Bathipnodiohi . s species, but with 
increasing shell size it progivssivek shifts anterinrk from 
tlx* anterior part ol the umbonal cavitv to a position un- 
der tlx* antero-dorsal margin, remaining verv close* te> the* 
anterior adductor throughout outogcuv. The* onh othe*r 
large 1 mussel known in which the anterior retractor scar 
is situale'd in front ol the umbonal eavitv eloxelv adjacent 
to the anterior aelductor scar, is an iiiidescribed species 
I re )i i i the kaikata Seamount |apan. \ccording to I lasli- 
imoto and llorikoshi’s 19S9 illustration, the 1 retractor 
sc*ar in the* |apane*se species is veuv close te> the* adductor 
scar but not in contact with it. and the two bundles of 
tlx* posterior retractor are well separated, flu* Japanese 


Pago 3S 


Till* N.UTILFS \ol. 117. \o. 2 


species. which ma\ thus belong in (aganfida. s. is smaller 
and iiu >re si rough curved than (,' Radius, and was 
found burrowing in sediment on a dormant submarine 
\olcant). 

\natomiealh. (7 Radius most closelv resembles the 
much smaller mussels ol the genus Ida s |ellrevs. FS70 
tvpe species / argcnlrns |el frees, 1370; North Atlantic) 
/ japonica up to SI) nun long). which live at similar 
depths associated with decaying wood and whale bones, 
and Bcullioinodioln s Dell. HIST (type species B lignirola 
Dell, H)S7: New /(‘aland )( length up to 17.3 mm), which 
lives on decaying wood. In the absence' of animals of the 
t\pe species ol Idas lor comparison, we have had to base* 
our comparison on specimens ol the New /(’aland Idas 
species identified bv Dell (H)S7) as /. japonica Ilabe, 
1070' (WIN/ M. 75022). This species and (7 Radius 
share a similarlv -shaped posterior end ol the inner man- 
tle (old. with a short, narrow, deep cleft between the left 
and right mantle lobes, and no valvular siphonal mem- 
brane: and lack ol tubular prolongation of the exhalent 
siphon. IVriostraeal bristles aiv present in both species, 
though only in juveniles ol C 1 , glad ins. Iscnflnnnodiolns 
lignU'ola and C. gladiu s both have periostraeal bristl(‘s. 
and lack a valvular siphonal membrane. and a tubular 
prolongation ol the exhalent siphon, ( '.igantida.s thus dif- 
fers from Idas primarilv in the exceptional si/e and the 
biotope ol the type species, and in the migration of the 
insertion ol the anterior retractor to a position in front 
ol the umbones. 

Species ol Adipicolu Daut/.enbcrg. 1027. which attain 
up to 31.3 nun in length, are also similar in gross facies. 
Since solt parts ol (he Ivpe species \ Modudarca prlagica 
Woodward, I So 1 were not available for studv, we used 
New /(’aland species referred then* bv Dell ;]0S7. 
1005 lor comparison. notablv A arcnafilis Dell. 1003. 
a species with a slender, curved shell, living on whale 
bones. In contrast to gladins the inner mantle lolds 
ol \ arcnafilis are much thinner and less frilled, but at 
the posterior end. especiallv over (he ])osterior adductor, 
thev are much more broadened to lorm a long, thin lobe 
that extends posteriorh below the exhalent siphon. In 
contrast to the conditions in / japoninis and ( gladins. 
a valviih u siphonal membrane is present in \ arcnafilis. 
but reduced to a narrow, transv erselv verv short rim 
without a papilla. Moreover, \ arcnafilis has a long, tu- 
bular exhalent siphon and no periostraeal bristles at auv 
stage ol growth. Adipicola osscocola 1 also associated with 
whale bones lacks periostraeal bristles too. and has a 
tubular exhalent siphon, though shorter than in \ ar- 
cnafilis 

From the sum ol similarities and differences, we con- 
clude (hat then* is a close relationship between (ligan- 
lidas Idas and Binfhoniodinlns, that \dipicola I ins elos 
er affinities with Haflnpnodiolns . and that all ol these 
genera lorm a single phvlogeuetic radiation within the 
Mvtilidae 


(Uganfida s gladins new species 
Figures 14. 10 13: 'Fables 2. 3) 

Description: Shell exceptionally large lor a mussel, up 

to 31b mm long. 34 mm high and 5b mm broad. ex- 
tremelv long and slender, rather thin lor tile size but 
solid, dull-whitish beneath dark periostraciim. interior 
nacreous-white. Outline somewhat variable, irregular, 
bilk grown specimens elongate-adulilonn or bean- 
shaped. slight Iv curved dorso-v cut rally, most inflated 
about middle or shortlv behind it etjuivalve. length 
height ratio 1.7 b.2. 1 1 all -grow u specimens alreadv slen- 
der and bean-shaped, verv voimg (length <00 mm) 
specimens more or less straight. Beaks in adult speci- 
mens at about anterior (juartcr. \uterior part narrow, 
strongly protruding anteriorly; anterior margin narrow h 
rounded, ventral margin straight to verv slightk concave 
over anterior half, middle /one ol ventral margin mark- 
calk concave, straight posleriorh. and slightk convex in 
posterior filth. Posterior margin broadly rounded, pos- 
tcro-dorsal margin vveakk convex: postero-dorsal corner 
broadk rounded or not defined, highest part ol the valve 
situated then’. Fxtcrior dull, with well-developed, irreg- 
ular conunargiual growth lines. Bounded, pronounced 
posterior angulation ninniug Irom unibones towards 
ventral part ol posterior margin, but becoming obsolete 
on Fattened and broader posterior part situated at about 
1 7 1 1 1 ol shell length. Similar but much shorter anterior 
angle Irom umbo to ventral part of anterior margin, Fin- 
hones extremeh elongated, rather prominent. Fine ra- 
dial striae 4 running Irom beaks to anterior, ventral and 
postern-ventral margins, visible* mostlv on ventral part ol 
valves, sometimes slightk changing direction at coin- 
marginal growth lint’s Badial striae vveakk reflected on 
shell interior, mostlv ventralh. On postero-dorsal slope 
striae replaced bv low. broad longitudinal waves that bi- 
lurcate towards both dorsal margin and posterior angle 
(Figure 35). Posterior angle smooth. In dorsal or ventral 
view, broadest part ol shell lonucd bv posterior angle. 
Second broadest part at anterior angle: section under 
umbones between anterior and posterior angle about 
same width as anterior angle, in large specimens even 
slightk constricted there Figure 27 1. In some speci- 
mens whole shi’ll often more or less spirally twisted. Lig- 
ament plate almost straight to slightk convex. IVrios- 
traeuni strong, dark brown, umboiial region and area 
under umbones light brown, glossv to somewhat dull, 
smooth; verv voimg specimens ( 3-f) mm . however, with 
short periostraeal bristles ibvssal eudplatcs ol other 
specimens counnonk scattered over surface of valves . 

I liuge in vei*\ voimg specimens up to about 5 mm long) 
with row ol small denticles ol similar si/e. extending pos- 
teriork Irom ligament to post(*ro-dorsal angulation, 
toothless in larger specimens. Anterior hinge margin 
hardlv protruding towards ventral, if .it all. Ligament op- 
isthudelie. strong, extending almost over whole ol pos- 
tern-dorsal margin and ending posleriorh 10 2() unn 
specimens 200 270 mm shell length) in front of pos- 
tern dorsal corner, either abruptk or in a rather short 
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lot'll res 19-24. Gigantidu- s glad hi s in*\\ species. 19-22, 2-4. Ilolotvpe, Bumble Y shell length 200 min, MW \ 11. 790). 19-21. 
Interior interior and oblique ventral views ol right valve. 22. Kvteriur of lelt valve. muscle sears and pallial line highlighted 24. 
(dose-np view ol posterior part ot right \al\e to show sculpture. 23. Prodissoeoneh ol juvenile parat\pe Irom Kuiuhle Hi \M.V/ 
M 15S2S5). Prodissoeoneh 1 and II boundaries arrowed (scale bar — 200 nitrt. 


taper. Snbligamental shell ridge w ell developed Irom un- 
der mnbones to about one-hall ol ligament length, then 
becoming gradualK obsolete. visible under die beaks 
onl\ Irom \(»ntral persj’jeetiv e \ddnctor scars dearK de- 
fined. Anterior adductor sear rather large, arched, situ- 
ated well in Iront ol umbo, near anfero-dorsal margin, 
united with anterior retractor muscle sear. Posterior ad- 
ductor scar large 1 , rounded to subungular. united with 
posterior scar ol posterior pedal and bvssus retractor 
muscle scar, \nterior scar ol posterior retractor well sep- 
arated, situated between third and last quarter ol liga- 


ment length. Vnterior bvssus retractor muscle 1 scar di- 
rectly above 1 anterior adductor sear and united with it. 
well in front ol mnbones. Pallial line 1 almost parallel to 
ventral margin. Prodissoeoneh with glossv, ovate, pinkish 
purple, sharplv delineated, prodissoeoneh I S3- 1 OB |jl i r l 
wide 1 , prodissoeoneh II 130 pm wide* (development 
phmktotrophic). 

Vnatomy: ( 'tenidia \ en long and narrow, length more 

than 75(7 ol shell length 7S r r in shell 271 mm long. 
S49c in 310 mm specimen': 14 mm broad (outer demi- 
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l’il»nrt*s 25-30. ( '.i^anlidas trltirint s new species 25-27. t\ual\pe 1. Mumble III shell length 510 mm. WIN/ M 1 5 19SS 1 

25. INterior <>1 lelt \al\e. 2(>. t \terior <>] ri^lit \al\r. 27. 1 )orsal uew. 2S-.30, I’arahpe 5 Mumble \ shell length 2<l.3 mm. 
WIN/ \t 15 I0SS 5 2S. 20. l\\tenor .md interim ol left \al\e 30. Neutral uew. 


branch in a 270 mm specimen: outer and inner deini 
branehs ol e<jual lenulli filaments broad and llesh\. \s- 
cendinu lamellae ol outer dernibranch anteriorK Insod 
to mantle lot a \er\ short distance lahonl 5 initi those 
ol it tin a* demihraneh fused to \ iseeral mass. \ ( Mitral ediv 
ol each demihraneh with a well-marked lood-uroove. 
broader on iniin dernibranch No muscular longitudinal 


ndues on mantle and \isrera) mass when* dorsal talues 
of the aseeudiuu lamellae attach, and no connection bars 
between live ed<jvs and uill <t\('s. Inner mantle folds sep- 
arale alonu w hole length of\eutral margin from anterior 
adductor to posterior margin, their (‘dues bilk’d alonu 
posterior lilth ol shell length or e\(Mi less, becoming 
smooth towards anterior, termiuatiuu anteriorK o\eran- 
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Figures 31-3S. Ci^antulds ^ftidius new species. hall-schematic drawings. 31-33. Paratvpe 3 shell length 271.3 min, WIN/ 
\] 154955/3 31-32. 5kctelies ol loot-1 i\ ssns retractor complex m left lateral 31 ami dorsal 32' view and its situation in the s1h* 1I. 
33. Interior oi right valve showing muscle scars and palhal line. 3 1. Oaratvpc II shell length 200.5 mm WIN/ \l 154955 II 
Interior ol right valve* showing muscle seats and palhal line: location ol concealed anterior bundles arrowed. 35. Paratvpe 1 7 shell 
length 245.5 mm. NMNX M 154955 7 hNterior ol left valve* show mg orientation ol fine sculpture 30-35. Right valves ol |uvcnil<* 
paratvpes. Rumble III lengths 72 5 mm 30 30 5 mm 37 and 34.7 mm 35 NMN/ \| 155255 
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Figure I . (iigantidas gladius new species. 30. Paratvpr 11. Humble Y shell length 200.5 mm. \\IV/\I 1 7S 4*)SS 11 Neutral 
\ic\\ ol anterior end showing mantle edge, anterior and posterior labial palps arrows , enlarged gi|| s . vcutrallv -gmov ed loot, and 
absence ol transverse part ol inner mantle fold. It), Paratvpr 0. bumble \ ( si ic *11 length 231.2 mm. \l\ll\ \entral view o| 
posterior end showing muscular connect ion. elelt postrnork arrow and will) v rstigr o! v a!v ular siplion.il niembrani* anteriorly 4 I . 
Parasitic worm brant hipolv not 1 sp. length 31 nine in situ v\ itli as.soci.ited lesion on anterior mantle edge ol paratvpr 1) ol L gladins 
shell length 231.2 mm. \IMIN 


teriur adductor and loldiug back direct l\ onto adductor 
but not continuing transxersalk over it as a rim to meet 
mantle li >ld of opposite side. Valvular sipbonal mem- 
brane absent: however, imirr mantle lold (olded \en- 
(rallv and becoming \ er\ strong and st rough frilled, with 
a deep elelt between those ol right and lelt valve, Foot 
xerx small: length 31 mm ibvssns orifice inelnded) in a 
speeimeii of 270 min slit'll length. Koot-bv ssus retractor 
muscle complex extreinelv elongated, but anterior re- 
tractor rather short. Nuterior retractor in adults inserting 
iminediatek above anterior adductor near anten >-doi sal 
margin and well in front of innboual eavitv. In \er\ 
voting specimens ' 5 mm long attael mient pt n i it is w t ‘II 
within anterior part of nmbonal eavitv though still t lose 
to anterior addnetoi. attachment point migrating ante 
riorlv with increasing si/t*. Posterior bvssns retractor 
comprising 2 principle diverging muscle bundles with 
enmnioii base at base ol bvssns. anterior bundle broad 
es(. descending at a verv low angle to longitudinal sliell 
axis Irom attachment point at about mid shell length 


posterior bundle thinner, extremelx Iona, extending 
about parallel to louaitudiual shell axis to attaelmient 
point just in Irout ol posterior adductor. Two additional 
\er\ liiiu bundles attached between anterior and poste- 
rior bundle's; attachment points varving somewhat Irom 
specimen to specimen. Posterior loot retractor \ en Iona, 
passing lit >ni anterior side of foot bast*, behind base of 
anterior retractor muscles. towards anterior bundle ol 
posterior bvssns retractor, reaching attaelmient point 
eloselx a])])ii'ssed to l>undle lor oulx a ven short part ol 
its length. Labial palps irregular, narrow -triangular. \ en 
small m adult speeimens 'anterior palps 2-5 mm Iona 
and posterior pair about S mm Iona in a 270 mm spec- 
imen'. relativelv slightlv larger in juvenile and half- 
grown specimens (posterior palps about 3.5 mm Iona in 
.i 77 mm specimen'. Intestinal tract narrow. Stomach 
situated between first and second tpiarters ol shell 
length. small in relation to sliell si/e. rather simple, thin 
walk’d, with a small, rather poorlx defined anterior 
eliamber: posterior eliainber longer and broader: S di- 
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gestixe dixerticiilum entrances visible, 3 at end ol ante- 
rior chamber, 5 in posterior chamber (specimen exam- 
ined contained iminis only). Style sac and midgut con- 
joined. Major txphlosole passing from niidgut alone floor 
of posterior chamber to somewhat behind anterior 
chamber; shallow depression corresponding to left 
pouch on posterior left side. (Gastric shield not detected. 
Midgut extending posteriorly straight and medialK from 
stomach, passing under ventricle, then turning upwards 
and entering ventricle without any coiling or loop, pass- 
ing behind heart over posterior adductor and on poste- 


rior side ol adductor turning ventrallv. anus at mid-di- 
ameter of adductor. 1 1 earl rather narrow, situated well 
posteriorly ils long auricles fused posteriorly just in front 
ol posterior adductor, extending antcriorh in long and 
narrow lobes to midpoint of shell mantle length. 

Type Material: llolotxpe \I\V\ 11.790 pair, pre- 

sented in alcohol) and paratvpes \\I\Z M.1549SS t o >. 
\l\\ \ P.1240 i 7), MX MX (2', all from type locality: 24 
Ma\ 200], RA Tanga ma (stn 107/230) Paratvpes: Rum- 
ble HI submarine volcano. S Kermadec Ridge. 35 4 I 17' 


n 
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1 ijruri- 43. (ligantida. s glad ins new species m situ on Himihlr 111 uilciino. 3S0 in, 22 AlaN 200 i \1\\ \ sta TAN 107 152 The 
largest mussels in the foreground at lower rii*ht and at top left rent re are 250 300 nun Iou<*. The starfish is a new aenus and 
species of file Astereidae i 1) ( ». MeKniaht, pers. comm.' From color photograph taken h\ remote eainera courtcsN NIAAA 


fable 2. (U^intida s Radius new species. Shell measurements 
mm and proportions. 

I .math. 


Length 

1 leii^Ilt 

IinuiditN 

height 

Specimen 

410.0 

51 1 

50.1 

5. SI 

faratNpe 1 NAINZ 

2SS o 

10.7 

13 2 

04 7 

ParatNpe 2 A1N1IN 

271 3 

1 1 0 

15 4 

040 

PaiatNpe 3 N \1 NZ 
dissec ted 

270 0 

50.0 

IS 5 

1 77 

LnatNpe 1 NAINZ 
On )ken 

200 t) 

150 

1 1 7 

5 7S 

1 loloh pe Nl\\ A 

253 5 

170 

1 1 7 

5,30 

ParatN pe 5 N \1 NZ 
1 \ broken 1 

217 S 

1 t s 

10 0 

5 53 

Pai.itN pe 0 \|\A A 

215 5 

1 { 1 

102 

5 t>0 

PaiatNpe 7 NAINZ 

2 4 4 3 

15 2 

1 1 0 

5 10 

PaiatNpe S MAA A 

231 2 

12 } 

>0 2 

5 It) 

Liratvpc 0 \l\ll\ 

210.5 

11 0 

102 

5 2S 

LnatNpe It) N 1AA A 

200.5 

1 1 1 

>0 7 

1 05 

Liratype 1 1 NAINZ 


S. I7S 29. I' K. alnr, 210-400 in. 2 Non. 2000. HA k\- 
ii\ho\ imam jmeniles NAINZ M I5S2S5 NI\Y\ 
V 12IS. k Mill 21 \ 1 N I IN 

T\pc Locality: Humble \ subinariue volcano. s( mill 

(Mil Kermadec Hid^e oil northeastern North Island. 
New Zealand. 30 OS. IS' S. I7S 11.70' 13 755-300 in. 

Other Material Lxninincd: Humble 111. 23S 350 m 2 
Non . 2000. HA k \M via ) \ mam small lo moderalr-si/rd 
speeimeiis, Nl\\\ IM219: k Mil 122' HA k\HNHm 
1 30 pairs. N IA\ A H 1 250 kMlll 12' 3S2 207 m. 19 
AIun 2001, HA Twc.nhon i 5I pairs. N1\V\ TANI07; 
t )02 ; 420 220 m, 19 \ Lin 2001. H A T \ \< . \u< > \ 7S pairs, 
Nl\\ A 4 \N 107005); 120 230 m, 23 \ Lin 2001 HA 
T\\(.\[io\ i253 pairs N1\Y\ T\N 107 2I0> Humble A 
755 300 m. 24 AIun 2001. HA’ T\\<.\u<>\ 103 pairs, 

NI\Y\ TAN 107 230 730 170 m, 24 Ma\ 2001, HA 

l*\\(.Mio\ 27 pairs. NIM \ 1 AN 107 324 ; IS5 415 in. 
21 AlaN 2001. HA INm.nhon 90 pairs. NIAA’A IM247: 
I \ N 1 07/325 
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Table 3. 

Polvchaete worms Branchioobfmu' sp associated 

with (liguntidas oladitt s 

new species 

Shell 

Worm 

Location of worm within 

length 

length 

mussel, and pathology 

310.0 mm 

35 mm 

In front of foot between right cte- 
nidmm demibianehs 

2SS (1 mm 

15 mm 

Below posterior adductor 

27 1 .0 mm 

39 mm 

\nterior half with one end ;i( mid- 
shell length 

270 0 mm 

30 mm 

Neutral side ol foot lesions on ete- 
nidia hotli sides' 

2B0.0 mm 

35 mm 

Posterior end. Worms posterior 
against posterior adductor 

253.5 mm 

40 mm 

Right side between hvssiis and etc 
nidia (lesions on etemdia both 
sides ' 

24S.O mm 

34 mm 

Betw(‘eu anterior tip of foot and an 
tenor adductor 


9 nun 

Beside the adult worm 

244.0 mm 

37 mm 

Hind end at mid-shell length, head 
posterior 

245.5 min 

30 min 

Near month, with head touching 
palps i lesion l 

23 1 .0 mm 

34 mm 

Between tip ol loot and anterior ad- 
ductor (lesion on right mantle 

edge' 

210.5 nun 

31 mm 

In opening above mouth, about 15 
nun of worm protecting posteriorlv 

200.5 mm 

23 nun 

Above etenidia on right side at Ins- 


level 
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and retractor scars, which an* separate in Butliifiuodiohi s 
sp< •c*i< • s. 

\II I 1 intact adult t\pc specimens ol G oladius con- 
tained a polvchaete ol the genus Bnnuhipoh/nor. On 
opening the mussels, the worm was lomid situated at 
various sites within the mantle ca\it\ Table 3>. some 
causing lesions on the mantle edge or in (Ik* month re- 
gion. One mussel even had a worm projecting Irom the 
opening into tin* dorsal mantle eavitv above the mouth 
Thus the mussel is often traumatized In the polvchaete 
Britavev et ah. 20(11 
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